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What am I going to talk about? 

• What is Campylobacter? 
• Utah Public Health 
• The Outbreak 
• Lessons Learned 

Presenter
Presentation Notes
Today, I will be talking about an outbreak of campylobacter jejuni that we experienced in Utah last year.  I am going to give a brief description of the disease and briefly describe how Utah Public Health is organized.  Then I’ll describe what we did during the outbreak.  I will conclude with lessons learned.



Collaborative Investigation 
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Presentation Notes
Before really getting started, I would like to thank my Enteric Team at the Utah Department of Health, the Local Health Departments and their enteric disease investigators, Utah Public Health Laboratories, Utah Department of Agriculture and Foods, the FDA and the CDC for their assistance during this outbreak.  It would not have been possible without the collaborative efforts of these different public health agencies.



What is Campylobacter? 
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Presentation Notes
Campylobacteriosis (the disease) is caused by motile, gram negative bacteria of the genus Campylobacter (the pathogen).  This was not recognized until the 1980’s as an agent of foodborne illness.  It is similar to helicobacters and arcobacters. The bacteria responsible for this outbreak was Campylobacter jejuni which is a spiral shaped bacteria that basically has the ability to corkscrew itself into the side of your guts.  This fascinating little pathogen has a small infectious dose of around 500 organisms, meaning that it can easily be contracted.  



Presenter
Presentation Notes
Campy, as I will refer to it from here on, generally causes abdominal pain, nausea, and diarrhea within 2-4 days after ingestion.  Symptoms will usually last for about a week and then will subside on their own.  Some cases are more severe, especially in the young and the elderly.  A rare complication associated with campy is GBS which can lead to paralysis or death.  Because campylobacter is often undiagnosed, the CDC estimates that it may be underreported by a factor of 30.  Utah Public Health Officials confirm and investigate an average of 400 cases per year of campylobacter.  



How do you get Campy? 

Presenter
Presentation Notes
Campy is primarily transmitted through ingestion of food/milk/water that has been contaminated with animal feces.  Foreign travel, direct animal contact, undercooked meat (poultry especially), and swimming or having contact with in contaminated water are other modes of transmission. 
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Utah is a decentralized state that is comprised of thirteen different health departments.  There is a population of roughly 3 million people.  There is a large percentage of Utahn’s that live in rural areas, which often leads to farm animal exposures.  



FoodCORE sites 

Presenter
Presentation Notes
Utah is one of 12 states currently participating in a program called FoodCORE that focuses on Enchancement of public health laboratory surveillance, Epidemiologic interviews and investigations, environmental health assessments, and development of best practices and replicable models for Detection, Investigation, Response, and Control of foodborne outbreaks.  The Utah Department of Health houses between 1 and 3 enteric disease investigators to assist with surge capacity for our 13 local health departments.  Any LHD can request assistance with investigations.   At that point, a FoodCORE EDI will work closely with the Local Health Department epidemiologist to contact the case.  In Utah, our local health departments attempt to complete a hypothesis generating questionnaire for every case of Campylobacter, Salmonella, Shiga-toxin producing E. Coli, and Listeria.   These enteric diseases are also tested at our Utah Public Health Laboratory for serotyping and PFGE pattern. 



Campy in Utah 

Between 2009 – 2013 
20 raw milk outbreaks 
250 people 
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Between 2009 and 2013, Utah investigated over 20 outbreaks that were linked with raw milk affecting at least 250 people.  The number of people likely affected by these outbreaks is greatly underreported for a number of reasons.  If a person’s illness was mild, they would be unlikely to report it.  Not every clinician is going to request a stool sample, and not every patient is willing to give one.  Not all contacts of cases are reported either, meaning we don’t often know about secondary cases.  Because of these factors, and others the CDC estimates that campylobacter is under-reported by a factor of 30!  For every case that is reported to public health, there are likely 30 cases that went un-reported.  If you apply this estimate to Utah, there would be an estimated 7,500 people infected with campylobacter associated with raw milk over 5 years.



Raw Milk Laws 
 
 
1. Permit 
2. Testing 
3. Limited Sales 
4. Record Keeping 
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The Utah Department of Agriculture is in charge of writing and enforcing raw milk laws.  This is simplified list of the raw milk laws in Utah.  Raw milk laws vary from state to state, and federally, it is illegal to sell raw milk across state lines. 1. A Diary must have a permit to sell raw milk for retail consumption.  2. The Dairy must be tested for coliform levels and somatic cell count each month.  3. Raw milk can be sold at the farm by the farmer or at a retail location that is owned by the farmer.4. Every person purchasing raw milk must provide their name, phone number, address, and date of purchase to the dairy producer for each purchase. As these rules are fairly restrictive, there are only a handful of large scale raw milk dairies in Utah. 



The Outbreak 

Presenter
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There is a growing consumer interest in developed countries for raw milk because of reported, anecdotal “evidence.”  Raw milk has been stated as curing Autism, Asthma, Obesity, Anorexia, Stomache illness, cancer, and there are many other stories from raw milk advocates that believe strongly in the health benefits of raw milk.  However, these are self-reported and have no evidence, raw milk has been touted like snake oil, and there are huge profits to be made for a raw milk farmer.   Basic economics states that a high demand, and a low availability drives the price per gallon up.  In Utah, a gallon of fresh raw milk ranges from 5 to 10 dollars!



Presenter
Presentation Notes
Near the end of May last year I received an e-mail from our PFGE guru Jenni Wagner at our Public Health Laboratory saying that there were 3 matching PFGEs of Campylobacter jejuni.  This was a pattern that had only been seen one time before in Utah, so it was interesting, although not too surprising to have a cluster of campylobacter in early summer. 
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After a few days, I received exposure histories for two of the cases.  The first case was a fifty-something year old man with some underlying health issues.  His exposure history showed had eaten out a few times, ate some home cooked chicken, a few leafy greens, and his dog had had diarrhea about a month ago.  Raw milk from Dairy A was also noted in the food history.  I then had a gaunt reminder of how dangerous campylobacter can be.  In the clinical notes I saw that the man had been hospitalized, and just under that it stated that he had passed away.  It is easy to forget that diarrheal illness can have such devastating consequences.  Most people that experience a campylobacter illness complain of abdominal pain, nausea, and diarrhea.  I have completed hundreds of enteric disease interviews, but this was the first time that I witnessed a death, caused, in part, by campylobacter.  The second case was this man’s young son, he was hospitalized for nearly a week. 
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On June 10th, an outbreak was declared, and Utah Department of Agriculture was notified of a cluster of illnesses possibly associated with raw milk from Dairy A.  UDAF sent an inspector out to Dairy A the following week to do an inspection and collect samples to be tested for coliform and somatic cell count.  The dairy passed the inspection and all laboratory testing, with no major infractions.  At this point in the investigation, we had interviewed 7 of the 10 people with matching PFGE patterns.  Only four of the cases had stated raw milk consumption, which is convincing epidemiologic data, it was not enough evidence to stop the sale of raw milk at Diary A.  Shortly after results from the first inspection came back, another influx cases were reported to public health, and again a few cases stated consumption of raw milk.  The Utah Department of Health notified the Department of Agriculture and another inspection was done during the end of June, and again the milk passed its coliform and somatic cell tests.  This time however, the inspector discovered that the raw milk was not being cooled to the appropriate temperature before bottling.  The owner told us that he would get it fixed straight away, and we all hoped that fixing the cooling issue would stop the outbreak.
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When cases continued to emerge, we decided to do a collaborative inspection and collect samples.  An epidemiologist from UDOH, two microbiologists from UPHL, the dairy manager from UDAF and the owner of Dairy A worked together to collect samples from the dairy on July 29th 2014.  The owner gave everyone a tour of the dairy.  



Presenter
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Inside that building, there is a small fridge that holds the raw milk.  We found out that there were no labels on any of the gallons.  When we asked the owner, he said that the bottling process leaves condensation on the outside of the gallons and that he couldn’t get them to stick.  
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On a table near the fridge was a notebook that contained the name, date, and what was purchased for every raw milk sale.  This notebook was the business ledger for Dairy A and contained the sales information for the previous three months.  “The Ledger” as it became known, was a green notebook with hundreds of hand written names, phone numbers, and purchases.  A couple of us at UDOH took the opportunity to digitize the ledger; this allowed us to confirm the interview notes with the purchase of raw milk from Dairy A.  Many of the cases upon initial investigation stated drinking raw milk, but would not say where they purchased it from.  A few of the cases could not remember, but the Ledger allowed us to match cases to purchases.  Through comparisons of the Ledger and our line list of interviewed cases, we found 11 confirmed cases that denied exposure to Dairy A raw milk to the investigators, but were documented as customers in the Ledger by name, phone number, and # of gallons purchased.  I have learned over the last five years that raw milk drinkers are very protective of their sources of raw milk.  It is unfortunate that sick people mislead public health officials, but because of Utah’s raw milk rules, we were able to traceback and confirm purchases of raw milk from Dairy A for people who did not state that during their initial interviews.    



Testing 
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A critical part of the investigation was collaboration and teamwork between the different agencies, local health departments, and the dairy farmer.  It was determined that in order to more easily find campylobacter in the raw milk, the sample should be neutralized on site to a pH of 7.5.   The BAM (bacteriological analytical model) protocol for campylobacter was strictly adhered to during the testing of the raw milk samples.  To ensure campylobacter was actually in the milk, it was tested concurrently at both Utah’s Public Health Laboratory, and UDAF’s Food Science Laboratory following the same protocol. 



Sample Results 
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During the inspection raw milk was collected from the raw milk bulk tank after it had been agitated.  The samples of milk had their pH neutralized to a pH of 7.5 immediately after being collected.  This sample was taken directly from Dairy A to UPHL, as well as the UDAF food science laboratory.  Campylobacter is a notoriously difficult organism to grow under laboratory conditions, especially from a sample of liquid raw milk.  Neutralizing the pH immediately was an important step in successfully culturing campylobacter from the liquid raw milk.  Campylobacter jejuni was cultured at both labs, and when PFGE analysis was done, the campy in Dairy A’s raw milk bulk tank was indistinguishable from the human isolates.  This was one of the first instances of PFGE matched campylobacter from fresh liquid raw milk to human cases showing direct evidence that the milk was causing the illnesses. This was enough evidence for UDAF to take action and on August 4, Dairy A had its permit to sell raw milk suspended until they could provide a sample of raw milk that was negative for campylobacter.
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We felt confident that raw milk from Dairy A was the major source of this outbreak so we did a press release.  
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By the time the dairy had its permit suspended, there were 82 cases associated with this outbreak.  48 cases, 60%, could be linked to raw milk consumption from Dairy A, but that left us wondering where the other 40% had gotten sick.  With the raw milk off the market, we expected cases to stop coming in completely, but cases continued well into August.  The UDAF called the owner and asked if he had sold any raw milk since his permit was suspended.  This phone call brought to light the fact that the owner had been giving away raw milk to a man who was using it to make queso fresco, a soft fresh Mexican-style cheese.  When we looked at our interview records, 21 cases, 25% had mentioned consuming queso fresco, however our investigation could not find a common source for the queso fresco.  We highly suspect that our cases ate cheese made from the Dairy A raw milk.  The owner was warned that there would be a hefty fine imposed on him if he distributed any raw milk until his permit was reinstated. 



Case Definition 

A confirmed case was defined as diarrhea 
caused by C. jejuni matching the cluster PFGE 
pattern or confirmed Campylobacter infection 
with Dairy A raw milk exposure.   
 

A probable case was defined as diarrhea, plus 
contact with a confirmed patient or raw milk 
consumed from Dairy A.  
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Within two weeks, UDOH received three new PFGE matched cases who stated consumption of Dairy A raw milk.  UDAF was notified of the additional cases and a letter was drafted officially and permanently revoking Dairy A’s permit to sell raw milk.  From May to November of 2014 a total of 99 cases were identified as part of the outbreak. There were 59 confirmed and 40 probable cases.  We were able to gather exposure histories for 98/99 of cases in this outbreak.  We identified 52 cases with Raw Milk Exposure from Dairy A, 21 cases with queso fresco consumption, and 26 cases we were unable to identify a source.  Cases ranged in age from 1 to 74 years (median: 23 years) with 44 cases under the age of 18 years.  The majority of cases (87%) resided in the three northern Utah counties that surround the location of Dairy A (Weber County had 34 cases, Davis County, 33, Salt Lake County, 18, and other counties, 14).  There were 11 hospitalizations and one death. 



Demographic Information No. (%)  n=99 
Female 41 (41%) 
Hispanic 31 (31%) 
Age (years) 
    0-5 11 (11%) 
    6-18 32 (32%) 
    19-64 44 (44%) 
    >65 4 (4%) 
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From May to November of 2014 a total of 99 cases were identified as part of the outbreak. There were 59 confirmed and 40 probable cases.  We were able to gather exposure histories for 98/99 of cases in this outbreak!  Again, I feel the need to thank all the enteric disease investigators.  We identified 52 cases with Raw Milk Exposure from Dairy A, 21 cases with queso fresco consumption, and 26 cases we were unable to identify a source.  Cases ranged in age from 1 to 74 years (median: 23 years) with 44 cases under the age of 18 years.  The majority of cases (87%) resided in the three northern Utah counties that surround the location of Dairy A (Weber County had 34 cases, Davis County, 33, Salt Lake County, 18, and other counties, 14).  There were 11 hospitalizations and one death. 
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On August 4, Dairy A’s permit to sell raw milk was suspended until further notice.  Through much testing it was determined by UDAF that the dairy was free of pathogens and was allowed to start selling raw milk again on October 1 ,2014. 
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Between August 4 and October 1, there was only 1 case of illness associated with raw milk, and that was purchased from Dairy A after the permit was suspended. 
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The week the dairy opened, UDOH was notified of another case of campylobacter matching the outbreak pattern.  Over the next month 6 more cases were identified and after the local health departments had completed their enteric disease investigations, most of them had consumed raw milk from Dairy A.  With the strong laboratory, epidemiological, and historical evidence UDAF officially revoked Dairy A’s permit to sell raw milk indefinitely on December 1, 2014. 



Lessons Learned 

• Current routine testing of raw milk does not 
ensure its safety 

• Proper laboratory techniques can lead to 
Campylobacter isolation from raw milk 

• Outbreaks go much smoother if you maintain 
and enhance relationships with different 
public health partners 
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Our recommendation is that the current rules, laws, and regulations associated with raw milk need to be more strictly enforced.  The rules around testing procedures for raw milk need to be revisited.  There is no link between current testing and pathogens in raw milk.  There has been no scientific evidence to show that pasteurization degrades the milk in any significant way.  It may be that heat treated, fresh, organic, unhomogenized milk is one possible safe alternative to raw milk.   UDOH recommends only consuming pasteurized milk, as the dangers inherent in consumption of raw milk, no matter how carefully produced, are too high.  Visit RealRawMilkFacts.com, CDC, and FDA’s websites to find reliable information on raw milk consumption.  



Questions? 

Kenneth R. Davis 
 

Utah Department of Health 
krdavis@utah.gov 

Igotsick.health.utah.gov 

mailto:krdavis@utah.gov
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